Influence of A23187 and dibutyryl cyclic AMP on progestagen production by rat granulosa cells in vitro.
The gonadotrophic regulation of progesterone production by rat granulosa cells was examined in a chemically-defined medium containing FSH, dibutyryl cyclic AMP [Bu)2cAMP) and the calcium ionophore, A23187. FSH and A23187 alone significantly enhanced the production of pregnenolone, progesterone and its metabolite, 20 alpha-hydroxypregn-4-en-3-one (20 alpha-OH-P) from endogenous substrate(s). Stimulation of progesterone production by A23187 was accompanied by an increase in 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD) but not 20 alpha-hydroxysteroid dehydrogenase (20 alpha-HSD) activity, as attested by enhancement of the metabolism of exogenous pregnenolone to progesterone but not of progesterone to 20 alpha-OH-P. In contrast, although (Bu)2cAMP increased pregnenolone and progesterone production and the metabolism of exogenous progesterone to 20 alpha-OH-P, it failed to stimulate the conversion of exogenous pregnenolone to progesterone. The increase in progesterone production and in the conversion of exogenous pregnenolone to progesterone by FSH and A23187 was concentration- and time-dependent. Whereas maximal stimulation of de-novo progesterone synthesis by FSH was evident by 6 h (earliest time examined), a significant increase in the conversion of exogenous pregnenolone to progesterone in the presence of FSH or the ionophore was not noted until 12 h of incubation. Although a small but significant increase in progesterone production was also noted as early as 6 h of incubation in the presence of the calcium ionophore, this was markedly smaller than that elicited by FSH. We conclude that the calcium ionophore A23187 and (Bu)2cAMP have similar as well as distinct effects on progesterone production in rat granulosa cells in vitro.(ABSTRACT TRUNCATED AT 250 WORDS)